REPORT DOCUMENTATION PAGE oMo e s

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the
data needed, and completing and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing
this burden to Department of Defense, Washington Headquarters Services, Directorate for information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arfington, VA 22203-

4302. Respondents should be aware that notwithstanding any other provision of faw, no person shall be subject to any penalty for failing to comply with a coflection of information if it does not display a currently
valid OMB control number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE {DD-MM-YYYY) 2. REPORT TYPE 3. DATES COVERED (From - To)
16-06-2003 Technical Viewgraph Presentation
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

The Application of Fracture Mechanics to Estimate the Crack Length for Developing an | 5b- GRANT NUMBER
Inspection Criterion

5¢. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER

2302
CT. L S5e. TASK NUMBER
0378
5f. WORK UNIT NUMBER
7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION REPORT
NUMBER
Air Force Research Laboratory (AFMC)
AFRL/PRSM . AFRL-PR-ED-VG-2003-160
10 East Saturn Blvd.
Edwards AFB CA 93524-7680
9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S)
Air Force Research Laboratory (AFMC)
AFRL/PRS , ) ‘ 11. SPONSOR/MONITOR’'S
5 Pollux Drive NUMBER(S)

Edwards AFB CA 93524-7048 AFRL-PR-ED-VG-2003-160

12. DISTRIBUTION / AVAILABILITY STATEMENT

Approved for public release; distribution unlimited.

13. SUPPLEMENTARY NOTES

For presentation at the ASME Pressure Vessel Conference in Cleveland, OH, 21-25 July 2003.

14. ABSTRACT

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17. LIMITATION 18. NUMBER 1%a. NAME OF RESPONSIBLE PERSON
OF ABSTRACT OF PAGES Leilani Richardson
a. REPORT b. ABSTRACT c. THIS PAGE 18b. TELEPHONE NUMBER (include area
A 17 code)
Unclassified Unclassified Unclassified (661) 275-5015

Standard Form 298 {Rev. 8-98)
Prescribed by ANSI Std. 239.18




- “Pejwijun uonngusip ‘ases|el oqnd 10y paAolddy

VD ‘g4Vv spiemp3
NS¥d/ 1YV
2Tl TGS’

UoLId}IID
uoljoadsu| ue m:_o_o_m>mn_
10} Yyjbua yoein
9Y3} 9jewi}s3 0} SOIUBYIIN
~9Jnjoeu jo uonesijddy ayy




'9ZIS Yorl) B2l Jualayu]
ayj} jJo :o:o::m uonnqu}sia [eonsiels ayj suiwidleq .«

“UoLIdILID uoljsadsuj
ue m:_no_@>mn_ 10} |eLidje 9yiIsodwo) ajejnoilied
B Ul 9ZIG )}ora) |enjiu] [ed1}11D Judlayu] 9y} auiuLId}doq .

D e 3 B B B i O B e

:s9A109lqQ




"ul g0 -
"u1 g0 | |
"ul L0
"ul 0'0

1
)
©

ul | —

T e

Anjawoeag uswioadsg /




oM O = Ip/ep
(m/e) J N:Auwpc >0 =y

SO0’ ~+
@»\Smac I+ ﬁs\&mmma 0 +c(M/e)TTLL 0= (n/e) ]

(/@) J (e ) 0 =Ty |

B R R B e e e o A P S e e s e PR e i e e S




*3AIN)) dduepaddxy X —1=0()
an[eA WNWIXeJA] Jo uonnqrusiq onoydwdsy puodag [ - (4/%) -1 dxo =) Y

uonnqLYsi([ [NqPAPPwERIRg-0M], [ LF/0] dxo -1=(X) 4
% O .
uonnquysi( feuttougoy () @ =04

O

=)@ =00

uonNqLYSI(] [BULION  (

O B o R o AR S e e e D e T

S,

suooun uoRNqLIsIa lednsnels AN
| | | ‘ . /.\ﬁagcﬁsa o /w/




°e o215 yorID
LL'0 910 S0 vL0 €L0 A0 :..o_ V)

150
90

1

uoRNquysiq [eWIoN

.
™
O

1 N
o ©
(& ] o

0}

L

§ T Yot I e e AT b e
B B B e s e i e ST R R e

°e 10} J0|d uonnqu3siqg [EWIoN

A /4 1dd-goozaunre nry

N .




| °e 9zig }oe19
L0 91’0 S0 ¥L0 €10 Zk0 L0 oo

" H z i 2
N - Q9
©O o o

]

i
Q @ N © U ¥ o
O O o o o O .O
uonnquisiq jewaoubo]

—
<
Al

. " c— ; A S R Ao vt
e L e e o S e R et R AR AT A s




°e 9zig Yoel)

VO .90 S0 ¥KO0 €10 ZL0 L0 0L'0
-~ . 1 ‘ T 1 " T . " - 4_, 0.0

;,Mm.o .
1v0

1o
120

=
o
BNQUISI NGB

uo

160

Jo

S R e e e e

S R A A e R R i

°€ 10} J0|d uonnquysiq [INqIapA

G}
/\ 1dd'goozaunre npy Y




°e azIg Yoel) | |
LLO 910 S0 #L'0 €0 ¢ko k1°0 ovo

I 1 ¥ i 1 S

1 N
 znd O
o o

o
o o
SN[eA wnwixep jJo uognqguisig opojdwAsy puoodsg

PR | PR |
© w <
O O o

k|
@ K ~
o oo o

1
i
o
—

B S B s s P AR R L A Ch R A

°8 10} ao_m ; N
‘uonnqusiq osoEE>w< _o:oomw//@




o

61710 S621°0 85210 Q
G0ZL'LL 1808°E1 pesT el b
L6¥1°0 €8€1°0 8vEL"0 d
05+0°€Z eLSh 81 9SS LL 0
196€S0°0 | 269900 12020°0 Mo
AL NS 2600°Z- 1£0°2- Ny
6,000 0600°0 2600°0 0
Z9¥1°0 PrEL0 80€1°0 n

‘e e Ope

vc_E 0°0 = ajey c_m:w

S R L A TR e

suonnqgisia.

. o;oEE>m< pue [[nqiapn _mE._ocmo.._
| 3 _m:toz 10} m._ﬁmEEmn_ uonnquisiqg

\, ﬁ.
/\ 1ddgoozeunrs n ywv




n

8LI1°0 Y01 0 16210 A
t8861 | OSTT0L | GoTr el ] 3
P611°0 1210 80ET°0 d
6LTYYL | 099%vL | 91p108 0
PZE10°0 SIEI00 | <LI100
ESTEC | 1S601C | Leoboe- | o

LS1000 | 651000 | 21000 o
: IIL 4+ - -
SO8T1°0 | 1€I2r0 666210 | 1

e L % sIo)uRIR]

LW L7070 = 91y Ureng
S —————————————

T sy R e ey

) suopnquysia opojdwihsy pue < nqiopy St

. h__mwr:._O:mO.._ h_mwc\_(_OZ 10} sJojouieled :O_ﬁzn_gum_ﬂﬂ f@




i

P10 8SP1°0 65510 A
At 906L'Ly | SOLETS B
PLYT0 8810 0651°0 g
8990°0S Y665 6¥ 1099°€S -0
68610°0 800200 | T¥810°0 xO
oSPZ6'l- | LISIET- | Lv8pRI- Tl
062000 | 962000 | 06200°0 o
L6SHT0 SELYT'0 0§LS1°0 1

| .m.ﬂayuam.&m .,

op B or -

U 7818 = 9Jey uleng

A T AT

suopnqiysiq u;oEE?q pue ‘ jinqiapi

_m::o:mo..n JewIoN 104 sJi9joweled :o;:o__.;m_a

< _,_; £00ZOUNCE A} A m




el

00
| o
lzo ¢
@)
3
{¥0 c
(0
i®)
O
: 3
190 >
Q _”.._ L
e X
| &
2 ] ‘
e O 80 3
0L
A e A R R s R B T B e AR S

uonnqrisi(g [[NqroA\ JoJ S9AIn))
payse pue uonnqrisi(q onojdwAsy puooag J0J SOAIN) PI[OS

9218 YoelD

9€1L°0 GZl0 vil0

1 :_E \.N\. c mﬂmm_




S uONNqISI( [NGIOA 10
SOAIND) payse pue wonnqrisi(] onoydwAsy puodes 10J SOAIN) PIOS

H\.
l

9ZIg Morin

voL°0 ©m_\o wv_\.o oiooo

120

{v0

190

Crack EXceedénce Curve

180

0l

R I B  RR R e £§ O s o P

UL ZgLgL = djey S
:_m.;w 10} mm>._=o mo:w_uwwoxm_ woeain 7

/\ 1dd"g00zeunre o1\ \




G

UONNQINSI(T [[NQIOAN JOJ SOAIN)
payse( @:m uonnqLisIq onoydwAsy puooag I0oJ SOAIN) PI[OS

8ZIS YoelD

ww_\o PGl 0 Ovi'0 9210

0 o
. o)
120 -
S
O
3

{v0 &

©
O
&
: O
190 2
L
.K
. o
{80 o
O

0L

e B T Boot e R S I S B ) e e e e R STt S T T A P27

s :_Evo c mﬁmm

C_N._u.w J0}) S9AINYD 93UEpP3dIXT v_UN._O / N

J
(,,,
1dd'goozsunre ::




9l

dWI] WNWIXe SA SSa43S WNWIXep

XNEH mo.l—
4 m qscn
€860 uiogo
0¥
€96'0 uiozQ
M 1 8860 uippyq +09
996'0 u Qoo Los
| e
4007
Q
Joet Q
3
W Jore -
@,
. 097
€0 M
70 \vg A0BT
10 .
008
00 Av
(% O Loee
oye

L L




S

"UOLIBJLID uoiydadsul
oY)} dojaAap 03 pasn aq pjnoys °e pajewin}sa ayl .

"anjeA wnuwixew ayj jo uonnquisip osnoydwAse
pu029s 9y} SMO||0} 9ZIS YOrID [eDIILID Judldyul dYL

‘anjeA jejusawiLiadxa Ym
[Iom satedwiod yoiym “ui ZgL o S! °e Jo anjeA pabelaae
ayj} pue ajel ulel}s ay} 0} SARISUSSUI SI °e ‘9zZIS Yoeld
|[EDI1}LID JudIdyuUl dJeWIISD Y] ‘palpn)s |eLid)ew ay) J0q .

AN AR AN VAN AN VAN VA VAN GV S NN A S S A SN A VA A A AN B AN G ARV
s U A N U SOV I A SV Y

:SUOISN|2UO0Y)

W wdd-goozeunre nr1 Y




